The relationship between acculturation and mammography screening practices among
Introduction
For Hispanic women in the United States, breast cancer remains the most frequent cause of cancer death. 1 They also experience poorer 5-year survival rates and are more likely to die of breast cancer compared to non-Hispanic whites. [2] [3] [4] [5] This mortality differential is explained in part by underutilization of mammography screening. Studies comparing Hispanic subgroups have also found that women who self-reported their ethnic identification as Mexican have lower rates of breast cancer screening, [6] [7] [8] suggesting that certain subgroups of Hispanic women may be at greater risk.
Cross-sectional studies conducted to investigate factors that potentially explain the underutilization of mammography screening among Hispanic women have identified factors that are important for screening. The factors most strongly and consistently associated with having a screening mammogram are health insurance and/or regular source of health care. 6, 9, 10 Age, 7, [11] [12] [13] income, 14 and education 6 also appear to be associated with mammography screening in Hispanic women, although their relationship is not as consistent.
Over the past two decades, the effect of acculturation on health behaviors, including mammography screening, in Hispanics has received attention by health researchers. Studies have examined the role of acculturation with cigarette smoking, 15, 16 alcohol consumption, [17] [18] [19] [20] [21] [22] obesity, 23, 24 and birth outcomes. 25, 26 These studies have generally found that highly acculturated Hispanics are similar in knowledge and behavior to non-Hispanic whites, with the exception of obesity and birth outcomes where acculturation is associated with poorer health outcomes.
Studies have also examined acculturation and the use of health services. Results from these studies have been fairly consistent in reporting that low levels of acculturation for Hispanics are associated with the underutilization of preventive health services. [27] [28] [29] Results of studies investigating the effect of acculturation on mammography screening have varied -some have found no or weak associations, [30] [31] [32] while others have found a consistent relationship. [33] [34] [35] [36] O'Malley and colleagues 37 found that after controlling for variables in demographics, socioeconomics, and access to health care, Hispanic women of Caribbean origin who were more acculturated had higher odds of receiving a mammogram than less acculturated women.
The earliest models of acculturation conceptualized the process as linear and unidimensional, 38, 39 ie, the immigrant would adopt the majority groups' culture and abandon native culture and beliefs. Expanded models of acculturation have also been proposed and refine the linear approach used in studying acculturation's effect on health behavior. These broader models of acculturation account for the possibility that individuals may adopt characteristics of the new host society (eg, second language, new behavioral norms, and shift in values) while retaining many elements of their cultural identity. Bidimensional models suggest that gaining new cultural characteristics does not necessarily come at the expense of the culture of origin. Researchers have suggested that bicultural individuals may have better health status due to lower acculturative stress and by receiving support from both the original and new host society. 40, 41 Only one published study to date has examined the influence of biculturalism on cancer screening. In a study conducted with low-income Hispanics of Mexican origin in Phoenix, Arizona, Harmon and colleagues 35 found that compared to low acculturated women, bicultural and high-acculturated women were significantly more likely to have undergone recent Pap testing.
In the present study, we explore the relationship of acculturation on mammography adherence among Hispanic women living in farmworker communities in the Western United States. Specifically, we investigate what influence biculturalism may have on mammography adherence. Overall, findings from this current study conducted in farmworker communities consisting of Hispanics of primarily Mexican origin can help plan more effective and targeted interventions to increase mammography screening rates among this highly disadvantaged Hispanic subgroup.
Methods

Study Sample
Eligibility was restricted to women 50 years of age or older who had not been diagnosed previously with breast or cervical cancer. The study population was selected from neighborhoods in cites along the Texas-Mexico border (Eagle Pass in Texas and Anthony in New Mexico) and from the central valley in California (Merced and Watsonville). These cities were selected based on having high percentages of farmworker families residing within them and being within 20 miles of health care facilities that offer cancer screening examinations. Neighborhoods within these cities were selected and identified by interviewing migrant health clinic staff and community leaders. In all, 716 women were interviewed, which includes an additional 135 women who were oversampled based on their nonadherence to breast and cervical cancer screening recommendations. The sample was obtained by using the EPI Sampling Quadrants Scheme developed by Bennett et al. 42 Only one woman per household was eligible; if more than one met the criteria,the woman with the nearest birth date to the current date was selected. Study participants gave written consent before they completed the interview, and they were given a $20 incentive upon completion.
Survey Instrument and Data Collection
The survey developed for the Cultivando la Salud baseline study consisted of 265 items, including demographic, general health, knowledge and attitudes about mammography, and cancer screening questions. The instrument was refined after pilot testing with 200 Hispanic farmworker women. The instrument was also evaluated by experts for content validity and was translated to Spanish and then translated back to English. Surveys were conducted in Spanish and lasted approximately 2 hours. All interviewers were Hispanic women who were bilingual and had attended a two-day interviewer training on how to interview and complete the survey instrument.
Study Variables
Adherence to Mammography Screening Guidelines Mammography adherence was assessed by two questions in the survey. The first question asked the specific month and year of the participant's last mammogram. Participants who were unable to remember the date of their last mammogram were then asked to estimate their last mammogram by the number of years (<1, 1, <2, or >2 years) that had elapsed. Respondents who had a screening mammogram within 2 years of the interview date were classified as adherent to screening guidelines. Those who never had a mammogram or who had a mammogram more than 2 years before the interview were classified as nonadherent.
Acculturation
The Bidimensional Acculturation Scale for Hispanics developed by Marin and Gamba 43 was used to measure acculturation. The scale consists of 24 items that measure two cultural domains: Hispanic and non-Hispanic. The scale was tested with and performs well with Hispanics from Mexico and Central America and has demonstrated high internal consistencies for both the Hispanic domain (Cronbach's alpha = .89) and the non-Hispanic domain (Cronbach's alpha = .98). Acculturation is calculated by averaging the scores on questions that measure the Hispanic and non-Hispanic domains. The two scores are used to define the categorical level of acculturation of study participants. A score of 2.5 or above in each domain was interpreted as signifying biculturalism. A score of 2.5 or above in the Hispanic domain and below 2.5 in the nonHispanic domain was considered low acculturation. Conversely, a score equal of 2.5 or above in the non-Hispanic domain and below 2.5 in the Hispanic domain was categorized as high acculturation. Scores below 2.5 in each domain were considered low-acculturation.
Sociodemographic and Access-to-Care Variables
Sociodemographic variables for the present analysis included age, which was categorized into three groups (50-59, 60-69, and 70+ years), years of education also categorized into three groups (≤5, 6-11, and ≥12 years), marital status (married vs not), and annual household income (≤$5,000,$5,001-$9,999, $10,000-$19,999, ≥$20,000, and don't know). Place of birth (United States, Mexico, Central America) was collapsed into two categories (United States and Other). Length of stay in the United States was converted into a proportion of lifetime spent in the United States and categorized into four groups (≤25, 26-50, 51-75, and ≥76). Variables in access to health care included source of regular care (yes vs no) and health insurance status (yes vs no).
Site
A site variable was created to reflect the differences that could be associated with screening mammography due to variations attributable to site. The two cities along the United States-Mexico border -Eagle Pass and Anthonywere combined to form the "border sites." Similarly, Merced and Watsonville, both located in the central valley of California and away from the border, were combined to form the "California sites."
Data Analysis
This analysis is based on interviews with 702 women aged 50 years and older. Fourteen participants were excluded because data for mammography adherence and/or date of birth were missing. Descriptive statistics were generated to characterize the study sample with respect to sociodemographic variables. Bivariate analyses examining the relationship of screening status to sociodemographic variables, access to care, and acculturation were performed by conducting chi-square tests. Additional bivariate tests examined whether differences existed between sociodemographic characteristics, access to health, and mammography screening across study sites. Further analyses examining the relationship of acculturation across study sites were conducted by performing chi-square tests for categorical variables and t tests for continuous variables. To examine the independent effect of acculturation, multivariate logistic regression was performed using the Glimmix macro. 44 Study participants with missing data were excluded using pair-wise deletion for bivariate analysis. For logistic regression, study participants with missing data were excluded from the analysis using list-wise deletion (n = 21). Data were analyzed using the SAS v8.2 program (SAS Institute Inc, Cary, NC).
Results
Characteristics of Study Sample
Almost half of the study participants were in the 50-59 year age group, with a mean age of 62 years (SD = 9.1) and a range of 50 to 92 years of age (Table 1) . More than half of the sample reported a total family income of less than $10,000 a year, two thirds were married, and the majority had less than a high school education. More than three quarters of study participants reported being born in Mexico, and approximately half have spent more than half of their lives in the United States. Half of the sample reported either having private or public health insurance, and 90% of study participants reported having a usual source of care. Additionally, with the oversampling for nonadherence, more than half of the study participants were adherent to screening guidelines.
Site
There were significant differences in age, education, income, and mammography adherence between study participants in California and border sites (Table 1) . Participants in California were younger, had less education, and generally had lower incomes. There were no significant differences between California and border study participants for having a regular source of care or health insurance.
Mammography Adherence
Mammography adherence did not differ significantly across age groups, marital status, education, country of birth, or proportion of life spent in the United States (Table 2 ). There was a significant difference across income levels for mammography adherence. Additionally, there were significant differences for access-to-care variables. Greater proportions of study participants who were adherent had health insurance or a regular source of care.
Acculturation
Nearly three quarters of the sample, 74.1%, were categorized as having low levels of acculturation. The individuals in the remaining one quarter of the sample were bicultural. No individuals were found to be highly acculturated. There was a significant difference between the California and border sites on levels of acculturation (χ 2 (1) = 7.52, P = .006). There also were significant differences between bicultural and low acculturation groups for several variables but not on mammography adherence (Table  3) . Those who were bicultural had higher incomes, had more education, were more likely to have been born in the United States, and were more likely to have spent more years in the United States. Additionally, there was also a significant difference for health insurance, with more bicultural women having insurance.
Logistic Regression
Regression models showed no significant effects for acculturation when controlling for sociodemographics, accessto-care variables, and site (Table 4 ). Post hoc analyses were then conducted for border and California sites adjusting for sociodemographic and access-to-care variables since study site was found to be significant. Stratified analysis by site found that bicultural study participants in California were 3 times more likely to be adherent compared to those with low acculturation. However, results of research examining acculturation and mammography screening have varied in finding an effect of acculturation and mammography screening. 16, 30, 32, 34, 37, 47, 48 In the current study we investigated the relationship of acculturation with mammography screening and chose to use a bidimensional scale that allowed for the measurement of bidirectional change in acculturation. Examining biculturalism has significant public health merit, given the increases in immigration to the United States from Latin American countries. However, we did not find a significant effect for biculturalism on mammography screening. Our nonsignificant findings could be related to the lack of distribution found across the dimensions of the Bidimensional Acculturation Scale in this study since the study sample was fairly homogenous; this may have reduced the power to find an effect.
Post hoc analyses suggest that acculturation may differ by site. The analysis by site found that acculturation was a significant predictor of screening adherence with study participants in California. Analysis examining bicultural differences in California found that greater proportions of adherent women were bicultural, 58% vs 47%. The opposite was found in the border sites, 62% vs 73%. Given the locations of study participants, California and the Texas/New Mexico/Mexico border, it seems plausible that participants might experience acculturation differently because of the different environments. The need to assimilate into more mainstream society is potentially lower for those who live along the border. Residing near the border reinforces Hispanic culture. Many border residents can freely migrate between the United States and Mexico for goods and services, including health care. In the California communities, which are approximately 450 miles from the border, the push for functional integration into mainstream society is more likely greater.
Results of this study are also limited by how acculturation was measured. In this study, acculturation is inferred by language use, an agreed upon and accepted proxy. However, most instruments measuring acculturation have focused on language (eg, Spanish vs English proficiency) because language use and preference have been found to explain 45% to 75% of the variance in acculturation measures across Hispanic subgroups. 38, 39, 49, 50 It seems plausible that a language-based instrument does not necessarily capture acculturation, but rather some other element that is associated with acculturation. Given that acculturation involves a series of changes in behavioral, cognitive, and affective domains, more comprehensive measures of acculturation are needed that take into account the many processes of change that individuals go through.
In our study, we also note the importance of separating the relationship of acculturation with cancer screening from the variance explained by socioeconomic factors such as income and education. Analyses showed that acculturation was strongly related to socioeconomic conditions. Past studies of acculturation that have not controlled for these socioeconomic factors may be flawed by the confounding of education and income with acculturation. In our study, when income and education were not controlled for in post hoc analyses, mammography adherence was significantly related to acculturation.
Several limitations should be acknowledged in the present study. The sample was selected from only four communities, and generalizing findings to migrant and seasonal Hispanic farmworkers nationally must be done cautiously. Data about mammography were self-reported and not validated. However, most studies of self-reported cancer screening behaviors among Hispanic women find self- report to be fairly accurate for recent time periods, although women may overestimate the frequency of screening.
51-53 Also, since interviews were entirely in Spanish, English proficiency was not observed. Lastly, the present study may include possible interviewer effects and social desirability. To reduce systematic errors, interviewers attended training sessions and learned how to minimize influencing responses of respondents.
Conclusions
Findings from this study have several implications for cancer prevention and control within Hispanic populations. Results show that acculturation was significantly associated with mammography screening only among study participants from the California cities. Results also suggest that distinct differences might exist for Hispanic women living in farmworker communities in different locations within the United States. Additionally, level of acculturation may be an important variable for audience segmentation for health promotion efforts targeting Hispanic women who live in farmworker communities in central California and perhaps other communities not on the United States-Mexico border. Women in such communities with low levels of acculturation can be targeted for interventions to increase mammography adherence. 
